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(54) LIQUID CRYSTAL DISPLAY DEVICE AND 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a liquid crystal display device 
with high displaying precision irrespective of 
reduction of rubbing aligning treatment steps 
for the purpose of solving the problem 
resulting from the nonuniform rubbing aligning 
treatment. 

SOLUTION: The method is provided with a step to 
form an a I ignment f i Im 32 on the side of the 
first substrate 36 and subsequently to treat it 
with rubbing aligning, a step to form a spacer 
pattern 43 on the side of the second substrate 
35, a step to form an alignment f i Im 31 without 
the rubbing aligning treatment and a step to 
inject a liquid crystal 30 to which a chiral 
material is added to make the helical pitch p 
satisfy the relation p= (360/9) xd (provided 
that Gexpresses the twist angle of the liquid 
crysta I mo I ecu I es) . 
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F^-A(!^) 2H088 FA02 GA17 HAD3 HA08 JA05 
JA13 KA12 LA04 UA04 UA17 
2R08g HA29 LAIO MA03X NAOl 

NA21 QA14 QA13 RA05 RAIO 
SA17 TAD4 TAD9 



(54) m^o>^m miii^mmRzf-^<osm»& 

(57) {gtt?] 

p= (3 60/^) xd (fit, e'.m^^=i-cr>:^^i^\y 
fcm^B 3 0 mx-thnmt z^th. 
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I m^m 1 ] Mf6]-r&m i cornet m 2 <^fa 

J: 2 7 $ in, ^ ^ - i: 5- # © > -ri, ?ga^ 

m 1 '^smmizms^mzrm^ Ltz^kv '€yi:^-^\^^mrr 
mb. y^'y^'mfi}mmL^^\,^Mimm?:mss.-rixm 

b. ^Sgf-y-f p*Jp= (360/6') Xd (fIL, & 

ivn-^WMLtzm^-^'^X-thTMb 
b arltSfc ■rl.S#a^^•^^y^^0i^Jt:fi•^6. 

[0001] 
[0002] 

m.bLx. miskv=?yi^7.-^ (ot; tft) ^-wf 
^ r 7^ ^ 7'v h ij -y ^'xigitc^sct , ^f6i-r.5«fi^o 

r^T-i ym^^m^^-ftzmm^iti.M^.^'? s 'j -y 

•y^y.'fyl=^-'?^-y9 (aT. TN) fS^B/N'^VUA^'^ 

l^t'l.a^faTmfa^'-^^**' 1 8 0 • ~ 2 7 0 • ia ttlfz 
y-f ^-r / K^-vf--x:7 (OT, STN) ?g^B 

[0003] ^-Sa^flVN'^VUf <i. JiS^j^K-S'iJV h 7 



^^b<OfSil,zm^i)mX^tihiiK 9-(CJ:-5T-fe 

^2<7)mKI,Zl±X^-^i:Wc:ffiLfc'{k. SS®rli9^ 
^■if I. ^ i *^-«J9U^c^Ti5T^.s . aP8ffi^S^fe'i(c?±A 

■i-hirmb. m^a^i^TLxA'^mmw:iM-'0-^i:>-t& 
m^^mmtmtsiz-:>tix . j:on&^tz:mi^it:ib, 
m±. mncr)i%-^b^mK■thwmt^§'\^, 

10 0 0 4] X-<-^(^n'&tl,Xli, u-yY^(7^9'y 
xyr-<^-<^m^coy'yx^-y 9 S^:i:-*^^ffl$7^, m 

T, S^±cr>f£mcr>iiLmzx^—^t:-^%S!.-^-\tllTmA^ 
Tcr)mmi,ZJ: 0X^-^1^^^:fscri^^-^^^ -yy^ 

•^fiL'^tmmrhzb, o^^mizmm-thx^-^jf 

^ii^^±l,zmT-t?>rzib^ Sm±ff:)X^—)-m^cr) 
-i^m^l^—lzKcii Z b , (3>x^—*)-fii^a)±^ $ tjf 

[0 00 5] Z<^J:o^d:tSiU^nmrh^zibl,z, 5l-7Hr 

•y h m\mmim^Lxsmm<7)^^ -y r^m^-rim 

^B^'<^^JUi)<mm^ixX^^:h. ZtH±. Ijt^cox^—fj)- 

WTm?:mm-tii,i7)bi.m^^D. fs^^is^ 
•ri. c t ^ < , sm±cop}i^(o{iLS(,zm&<r>^$ 

=^-r •y7-$^Jg^t-Ct^|.. T9'r'<y-?hV -y^xmW) 

<^-yo<^mmcr)mBM'mmmimiz , x^—fy ^ 9 ^//-typ 
mx-mm-^h.^ 1 1 i, tc7 b'>-27ie(aj5Jiri73i^7;bixi,iB 
f6]^*^Sc^^i5— . x^—tr^'i^yam^^tix^^ 
'k^mcof^2cr>sm<7)mmmi>zh . mr^m^m^^tih 

bbi,l,Zy}zy9'W.lil^m^ix^. tfz. MS««£B<?) 
El^jK<ii^ie(6]«c7)9 t>:?":S-lS];6«9 Off (c^|> J; ■? «c 

y^'y^'w.^mE-rhtii^, $ix$tLX^^i>i&^Bt±m!^ 
^<?)^Ei{i I, -f S:^f6] fciSfSj-r s d i: i O ru-f- 

[0006] 

[^0^*f«f2*Ui: oi:-ri.lSII] L*>L=5:7>%, 
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><r>^m<r>m>,z^j: h 7 fc' >- 

M*^ ^ h- >- ^ $ it^Sr V ^gP:5^t:-{a:lEffi]»Rc^?Ea°B^^Oi2l6] 

{i, ^'Smiz^Him'^^ tfz 0 - Bfgpt Bjgfi: L 
coo 0 7] ClO7t'>-^^tf'^><0^li$r)S;^-r^7t:a6 
S:^2S*^S^$ilTi<^S (#iB^6-2 73 7 3 5-^^ 

[0008] ^fc . 7 t'>'^^(z J: Oie[6]J5S-ri. i: . ^ 

^i^-n^f}^—mtcfzi^^z. mm^^fzt ^tfo^*^!,^ 
■t\^nis.tf^n^<^nmm'>zmSi-^ttht\^o . ^^ir>^ 

coo 0 9] ^ZX\ *%B^comiOSW{S- X'^.— ^ 
coo 1 0] 

csiirP;^-r -1. 7::46<75^g ] *^Bj(75is*Ji 1 letter) 

^i,zm^ni}^^^tih t mzx^-^'-<^ yizx-ixm 

mm^<r)-^ivm.'zmiSL'thmikm7r^tkmzii^^x . mi 

wi2<r>mSMi,z^ y^^—^j^^-yti'-^iVJS.dX'BfS.^fi 



coo 1 1 ] *^B^{Cj:tL{f, SB^9(itSjlSf.y^p;i?Sp 

= ( 3 6 0 ) X d<0KIfSz-jl5/*>:-r J: ^ 'f 7/W 

fz , x^—i-^ y^mfS.^ixx ^^'v 1 '^mm.miz 

C 0 0 1 2 ] (te:^, i»?l<iI2i£tgiOfSB^aft^^^c^S^3t 

i?mii. ni^-ri>f^i<r>mm.bm2comm.tcomizm^B 
i)^9^^ti^ tmzx^-^j-^^ yizx xmmws^(n 
'zjvw-im^'thm^m.7T-^mcr)W^-n'^''Zii\^x . m 
I (Timmmzmf^m^mssL Lfzmy^yi^isii^mm-r^ 

t. 9t->':riSi6]J!iiaiL^t,^K(aiJK$-je^-^SX^> , 

iSiSf •yf-p*Jp= (3 60/<9) Xd (fIL, <9lifS 

CO 0 1 3 ] ::o:e-^tcJ:i'(.<i', y-^'?:?^*^'^ 
fi)t-r-s*<, ier&iKSr^t'y^idrfijiiiifiu^v^fc*^, m2 

SSTJi , y b'y ^lei^iJJTfJf L7t:ier&]M*''tM? fLl> 
^-^hZtt^'^i, tfz, *?R)!iSb-yf-p*»'p= (36 

0/5) xd (fiL, e{m.ik^^(r>^-i>unis.^^ 
t ) <7>m^imtz-r^ o iz/j y)vn^'^M Ltzwok^ 

iiXThfzMZ. |g2iOSMfiy<50l£fS)JlS-7b'>-^^E[6l 
COO 1 4] 

c 0 0 1 5 ] (I? 1 <r)m^(^mm.<r>mskm.^*^^<r)m 

f -f T'v h U ••/ ^'Xffi|!j:fir5C«0^aS^Si:*:^B^2r 
5ifflL7">:i)Ot', 01 J!jSll3{'^-rJ:3lc, ^I^OS 
®361C{J:, -ehiJ-/i7x^^tcSSa$n&TFT42, 
B#mSi3 4, ffi|fi]®3 23y^?gfi)c$ixl.-:^r. IS2iOS 
«3 scti. MffiiiSSi3 i±k:;?.'<— t^N':J'X4 3*<Je 
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[0 0 16] mi<^mm3 eii. m2 5 3 mm, mi 9 

l<^««36±tC<i, TFT42i:, TFT42<oy- 
^S3 4*>lE$tiTt^2., mmW^34ii. ^yJ^J^ 

■ mm^imi I TO ) mm^m^^tzmBM^X'h 

[613 0 0S:?'o>'T'6 0 0*, ^^[5] 1 OOi^ayX' 

2 4 0 o*r-^fe •) - mf^^:^^-Mm -mthizis 

[0017] lerSlMS 2{±, --KU S B^Js:-^ 
fiK3'A*f5C^ttS:^r hv-AL 1 2 5 4 SrisEMLTV^ 

2. . 2 0 0- c T- 1 B^mmnm i.rdk<Dm^i,i 5 o n 

mrs> , a«<7)[sJfe7 t>jr-^i*{cj; 

$fiT v^s . leiSTM 3 2 Sr 7 b'y :?^(6]i!as-ri. ^ fc 

ct-pT. iEr6]J13 2cO#Ml:t5t^T?gfB:J]-^r-tt:'5-(S] 

iclEiS] $-ti-|,c:tCCJ:0i£rS]M32(i*Jv>T7Vf-;Uh 

[00 18] ^2c7)S^3 5«- 1f2 4 8mmx 

JgJl 8 7mmi7)if^XT'^>0, ^2tfOS«3 5<7)±HtC 
{S>''f^->'Yt;LTV^^V^ I T0 3 3**Jg«$ixTV^S. 
IT0 3 3±(C{i. )¥$5. 1 wmcOllfe,^3Ktt^'J-< 

ffi 3 4 LicOH 1 <r)mS. 36k^2SS35fc cOlSltC^ 
$^S;ttcJ;-3TMS^3 5. 3 6 ra1^0^> 7* ( -tr 
/Kid) SrJgJtLTV^I., =irfe. HI coSfiiiS 6 i:ll2 

[00 19] x^—^J-<9y4 3{i, 12 2 tc^n-r J: d 

mmn,m3 4izn^-rhm■i^i;JJ'\•io■^^»lzi5\,^xm^ 
5. 1 umizmsiL^rLX^'^h. zcoxoi,zmm^m3 4 

ffi^-r^ge^^mt-iOgp-^^tCX-^-Hf^N-^ >4 3 SrM^tc 
Bfe-r-i><7?{i, 9->'N':J'>'4 3tCj:o-C9?J'f$fLS 

f>^il) i: tc J: SJSJgtJ t3W<r>i^±?:^<'tz)bX' 

^&Lxx^-^<m.m.^iLmzmmx'^ i> 1 1 1 {c, 

[0 0 20] X-^— *f^N-:?>'4 3<DnfAt LTJi, life 

t> * i mm-t «. c t *w ^ L V \ X 

^-ii^t LX(r>a y h =7 :^h-^m)&m<r>[^±i}W(3tii>i>^ 
hX'hh. Z<niiotc:^^-^J^^y43tLXi,i. 



y-f S Yt^'J^l^9ybi:i%-^l-tzmmz:mmLXi^ 
fztSL. :^^-^^-^Sy43tLX\±. ?gB^B30 

[002 1 ] X'<.-^f>'<^'>-4 3{i. M^^®3 4{c*§ 

i>.^\\ tzfiL. mmw^3 4l,zm'^■thU'rtm\■<^- 
mz<r)?t■l&^■thJ[i 0 1 . s^sas 3 4 K^^'l•<o^gg:«•<c 
mm-h zttmtL\>\ mmw: 35,36 io^> y 

;^'<-1^^^•^>4 3 tcMfeffili^W^fSffl-ri. i c J: 
0 . U^^S 3 4 m\-<7)^^nmc^i^ J: 0 <£v ^SHT' 
Kit-r I. <! 7:)^'T # h fzibX h h . 
[0022] :^-^-^) N-^' >- 4 3 t^m^^tltiW. 2 iOS 
«3 5<?)affi(c{4. ErS]K3 l;i>«?g)«?nTv^l>. ISfS] 
M3Ui:, -?-<?5JI$*^"2 0 nmf $>0, ^yui^ymfSiM 
S-55 10 (*'7^3£f#?fiJKTg = 6 3' C, ZHS 
lilS) $-1 0*ft%?I^L/v:5frh-7-ALl 2 54 

co#s??g ( mm-^mm 2 % ) ^^tr-ti. :l t ic j: 0 j^fS 

^ixX^^h. iEfS]ffi3 ltc:{i:7t>^'-;Sri:'<7)Erfi]5aSA^' 
JSS^i-Tv^^rv^. ciixJi, x^-^n9y43<nn-^\,z 

J; 7 b'v ^'tf <^ 5r M^l'f I. T^^a^T-^) I. . , 

[00 23] ieifi]^3 1. 3 2tcii, --K'J '>^:^>-*<- 
5-«¥M-rs SW-C'. ?SB%:a-^& ieia]^r[6]{:Sie?'J$ 
■^•|.;^ci6T'*)-i.. 0*0, ier6])K3i{i. 5t>i?'$*X 
t•|-^^rv^3t^^». iEl6im3 1 . 3 2(rmzm.lB-k'&X-th 

t , ^js]m^mx'iiii.7^m<7)mik<r>^miT\^izm^=f- 

mSk^-5TV^^. Z(Dm^M.3i:m&i-r^tiifil.Zii^ 

x\ -SMf^mi,z^< ms.^ixfcm^e^'f-^mMc-thiZ- 

^ 7 - r V h o b* •/ 7 lE?f ?aSJil±T-?) . l-i-z*^ 

ycr)/}=yxmms.miii±s.-of(!L^Bcr>^^-7'^ ••/ 9-t-(v 
h o b- -y ^ mms.!Kin±i.z-^^mm^-t ^ t . m^b t 
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1 <^^rm',zii\^x^^-^mzt\jxif^t^^\^;i y 
tch (#ra^9-24 4 0 3 0-f-#E) , Ltzt-'>X. 

-^m&(r)mm.crw^m 31.32 tcti*^ 'J u 
10 0 2 4} mrieiii»K3 5 , 3 eti, i^-ivmA'i 1 

«i?SB°B3 0*^$tA$ilTt^S. ly-)Vl^fA5 1«, 5. 

SYkffiWJiiS-WilStt L. SI20il«3 5«OjfI21g5Hfil2 

4 6mm. iSl 8 5 mm(75:^:^?gt*::;-f' -f ;^'^>'t^-^r 

-^mzwmyth^<r>?)-t'^^'^, ^m&\z%t 
[00 2 5] m&3oii. mcomiifmmiTii (An) ^ 

(P = (360/(9) xd) f.z-^^hXr)i,Z:fj^ v)Vmik 

^m^L fzm.-^mi'M^'m 3 0 t^im ^tix\^h. tKc 

t>-lb. mikSOii. «5Slt:-y^p*Jp= (3 60/(9) 
X dcomi^z:-mfzi-Ji 0 i<zt)-i =7)l'mtimM^ixX\^ 
I) . 2(s:|U6<7)jgSlCia(t*S^?SA«fi!cife 3 0«B D H 

ttc^cB- 1 ssrSEatzo. 3 3aji%asinL-cv^i.. 

CCOJ: 3{c»aSU7L'fS^:«-^{i. iHr6lJ13 l^^JStftEfSl 
^Wmz{i.. :^'iv)Vm^Bim.-^\^X\>^^j:\>MA^ 

mu^Wk-i:f!i^cr>:ffmz^yz>y-t^'Z^t>^hi 

5:ttfflLTv^&^v:y>. Sgloa«3 6{»<73i2|6]M3 1*< 
[0 0 26] CJIT', ^10S«3 6Wt=. X'^— ^>'< 

itniK3 1 s-ffM-f -i.-:^, m2o»®3 5imz. 7t'>- 

^ISlSlAOa L/cEl«)JK3 2*<®fig$ti.l. X'iizLXt^ 
\\ Z<r)^-^li. ■a?mflg3 4. TFT425-mU>: 

m 1 <7)a« 3 6 ±tCfcV ^T , 3 4 mf-iOgP:^)-^ 

ffM-ri.. zcDXoi,zmi&-rht, m2co^36&Mz 

TFT4 2-^ffi7'f >'WJ^(R$fi.rv^|,yL-e6{c. 
[0027] (HI <7)ll«fi<?)J^!SOJS dia>j^a«OS«Ji 



miz-^\^^xmm^6. 

[0028] m2<7>^mmiz7ik^j:di,z^ m2<r>mm.3 

6 ±t=T F T4 2 i: W^Mmmm^ 3 4 z-J^Bg L- 

;tf^. lii^^S3 4(7>^Mtcie(6lK3 2 2rl2*^f*cO/5S 
*«5 0nm{C^fl)J:^tcEPS'M^PL. 200* CX'im 
mmMik^^th, i5fSl^3 2<OE[fi]«m. .-K'J'f 5 

YnfAX\ B*^fK=?'A^*f(c#?ti^7rTh-e-AL 1 2 

5 4 T-j) h . EfS]^ 3 2 i,ziimmiz-f&d^^j:mm7 1- 

[0029 ] H2c7)5^3 5(c(i:, ^®(c.'\-:5'- 

X'^— "f/'N':? y4 4 ^Mfe®3lctt't:'; 5 H 4 3///|[$ 
5. l/um{2^r5J:3{CJ^B)c-ri>. X'^— •if>'N'^>'4 3 

fii 3 4 Cffl if •£.gB^co;^*«Ma L/t VX Srfflv 

$• f & c: i: tz i 0 3 4 iiis ^-r ^■ii-OS'h 
izmmzmm.T^, x'^— tfys-^':^4 3{i, luEJ^^ttc 

M^^S 34&Ei-rc:ttCj:o-C mm^iriSh Z t <r>tc 
•S./c*^^OXSii:iI>:<S^(r>'^. 

[00 3 0] <J:<r>T\ m2tfOS«3 5«C. '>U:7>'» 
fllMS-5 5 1 0 (Tg = 6 3- C, H^SXSIS) 
1 Oafi%?I^L/C5!-7-hT-AL 1 23 A<T>^WS. 

(SHB*i8.S2%) S:M?J5L. 2 0 n m/Pc;3ier&]^ 3 1 
S-J^^-rSA*, wOie(SjK3 ItcJi^b'i^i^'ieiiqSaSi^i: 

t*«t'#s. jxv^r-, aA0-^*3i*-f*tc>'-;ns*«o. 5 

im3 6(ommmzmmLfz. 
[003 1 ] mz. fSL^'=F<oi;i\:,tin&ii9omx'h 

?Sa^i0tSSSb--yf-Ai2 0 5 7o>- (P = (360/ 

^to^^i^v:^^?:^^) . ^mm<^mmx'iiBDHiitc^ 

C B - 1 5 Sr^gfatc 0.33 MM-XmiH LX il^fS/a^ 

Eic!fS!i3o^MjtLt:i^i.. miB^=Fi±iE<7)mmm 

(An) S:t*>, AnfKiO. 9 8T'*)^, -fcT) 

. m 2 <?)s« 3 6 ± i,z£^mA<7)irt'^m^B»mm 30^ 
msi^^m^mLfcmm^3 5. 36imE(i 
oo>'N-xx?-'p) TX'fi& o-^t>^ti. ^mmmx-it, mm 
m.m3 4 i,zw^-r^^-^m\-co^^-^i'Zx-<.—t^'<:^ v 

4 3 SrigfiJc \^fztz^. >-4 3 

3 4 2:R^-rSj:3{C«Mjc(w}gJ5£SnTV^4 (02) . 
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ioa« 3 6 ±{c?igT L/^cf*. mmw.i^ o -^t^-t^^^ 
®^±(c?SA3 0^P^:S^<;£»f.|.c:c*^T'Si>. s 

{ 0 0 3 2 3 /^fiL. *%Bj{itf[|e^B[^fJX:^j£t=ISI. 
iOT'Ji^r < - ?Sb^b 3 0 ■im&Wii\,zt^ htc< i^XX% S 

-mzj&^-th^'^<r>X'ii.z:K'<.-^n9VA 3(cJ: 0 

^LXmm.3 5,36 ^?iK>-^i:>-tfzm. M^bS 0 Sri± 

[00 3 3] fifexstc J: x^m^titzm^B^-i^-./i-^ 
itzri 2 0° cT'i 2WB1 jo^iScgL^^. ivms^m^ 

S w t J: o T . ii^?gB^fi!4!|^!) 3 6 cD^^B^^coRm 
i!^S:mzKcitiif)X'hi,. ZZX\ iEl^JK*J.-KU'>U-:? 

(Tg) JiLhl-O. SEB^B^^^^vf-v 
?aa^B^^SrEl*]:^(fiKcSie?iJS-t±4^v;J6-C'S>.5. 7 

t->■^LTl<^^v^i^l^iI®i<^PB^{=^gs^•^£A-rl> t . ei*] 
TL^e ( TsiaiEfnij ) . z<^m^j^y^mm-hfz 

m<^nmizii\,^xR[^^^^iz^<mi&^tix^^^ . - 

■■^m^Xh h . iE(6]^?-<7)^si5It!;A«iSf%tc=5r •?= tfOfi-i^ U 

mt!^mmzti:i><r»,imiyr>A^-?^'v9-T>{ y h-ob--/ 

9mf^]PXLX'hl>. Uzi^r-X, ^V^Ui^yzr- 
^-i^tLX-^tsSLi^mimmL. MS«$:5S0-^:b-ti-/>: 

-P?Sa^H<7)^- 7 - T-f y h D f -y iE^?fljKI':i±t: 

iX7ti2fS):^f6]i3?gB^AS|ll^§ iif^^fc^r. ?Sb^b:«-^ 
^m*^mz 0 . :^BD{ci5/>: ■:> X l^-^fffifS] i: ^: S . ^ 



•& (!f#^T9-244 0 3 0-^#E) . 
[0034] Lfzi}^-^X. ^^mzJ:tH:S. X^—>r 
^ N- > 4 3 S ixT ^ I. S1Si!l<75ierB]M C 9 
b'>-^fS]^JiS<;)Xg2r7FSt-r^/w-y5, 5 b">':?iefS] 

■S., ^7^-, ^S*i?l]^0!^tra^6 - 2 7 3 7 3 S-f-il^fgcOj: 

:?>'4 3io^^«cogiigS:«- ({Mil) ?:m^nmz^m 

[003 5] ( SJfiW 1 ) HfridT N ?SB^a^*^^ r 
i^fflLTJUTOHSS-fi^ofc. dStcS^fJ: TN 
?SfB*vT^^^ C K 9 ^ <- L S I 5 2 ^ 0 #ft - T F 

T-TNJS8%fl*^:i''j.--'Wc;6 0 H 2 <7imj&^cr>m.% 
m-^^:^tX . * 2 COS:^ 3 6 ffj)*^ jKSS3tT-.BSBj l , 

lzmm^lT!^i}^t:>mmLrz=jyhy::^hmi,m:klO 
0 : iX'h-^t:. cciTO=7>-h 7^ hfif tJi. m—cr> 

mrnxcT) e cr>mi^(ommt ^comm^^nm t coitmxh 
D . Rm^m±x'h h II t'mio^mconm^j^iS: < ^ i. . 

muHftzm^x-mmmm^mm ttz t z^±mi,zi:>fz 

Oj^atct 9b>^tf 'i.lcSHt- -& J: a ^»SA9{±fE 
[0036] (ittSiJlJ 1 ) Stnm l t>:?'-E(6]i!0S 

(c^F-Tioic, ^fums 2<7:>y}zyyijmzML9 om 
<^)f8[B^B^^«iitt izji-oxmi^i-h m^am^^ s o t$) 

ial:nc7):^rS]*r-St3-r'i>^v;i6lc. 'J'-m. (*<7P = 1 6d 
^(iFlJ 1 t mi^X'h h. COTFT-TN -^H^aaif: t i> 

ffil^r'SStSSI L^j t d , X'<.— tf^N-:? y 4 3 tmis. 

$fL-CV-.|,{|i]iOieffi]K3 llCii, X'<-^f>'^•:?>-4 3tO 
mmz 7 b' $ ilT V ^a5c»-:*<^ < LX\^tz. 
y tiy^^ tlX V ^a5^TJi®^B:Ji-^**-ii*|S]tcE 

[0037] m&m 1 i: ibR^J 1 i:ttnmi-rh. ttm 
m 1 t'ti . x^—^j-j ^9yA3 <r>mmf>z^-t hvty 
^tshismtLxmis.tshtfi%^Ltz, z<nmmti. 
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0S-l^«L;t^i:{ct3jS. mmiX'\.i. ^ 

[00 38] ( m 2 ^mmmm<om^m9!ms^m 

3. S mi(7)S«tM2^0S«6 3, 6 

1 <ommi,ziimBM^mm e 2 s ^tx k , igsj^ij^ 

@6 2{ils0. 3 1 5mmT'$,0, ;®BJ?(1S«S6 2 6 
2rBlOf.yf-{iO. 3 3mmTS,i.. Mlco^;^ 

6 3 . mmrmm 6 4 a^ie s ixr v ^ ^ . jiHj^f 

^64«±®0. lOmm. ^..^0. llmmT-*, 
r0039jMSS6 1. 6 30ra{C{i, ^1C0|IM<7? 

^. ^2iOS«6 l±(;{S/f$;6 0 nmO*-iJ-f 

i Hafft?gJaaittiEfS]M6 6*iJ^fi!<;$ixTui,. fgfSjM 
6 6 {i , iP^^^^ 1 4 0 V C T' 2 ^raj|j««!l^-r 

t {c J: ^T^-fk^-w-Ttrf^, u-^-izm^mfti 9 1- 

6 6 <30^E(c±j V ShI,:^-^ ^-il:fi-rB]{cffir6) $ 

>'S0*<Bfi^?i^T^.^^^^^7ty), ;:^'^-HfyN-:j'>'8 Oco 
/I $ J: S 7 1> ^'tf Ofnlllti^ L ^ u . 
[004 0 J ll5tC.T^^J:3(c, ^1<0S«6 3 

±J3«±. 3§sj3?/jig^6 2 t^B^msie 4 t *J3c^-ri. 

uyco±^^<7>^^—^j ^• y 8 0 ^ V ^ 
fel^i^'x hrj.^ Sll<^»6<7)Jg!gtiiI«|{;^ig;f!f 

^mz}fMi-?>zti>w^L^y^, :sa/m2<7mwLe 1 

[004 1] ^^-v^'<^y8 0i)m^^tu-cmicom 

me7im^^<2 0nmX'hK>. ^u:$'ymms-5 

510 (??7;?.e^?gjgTg = 6 3* C, ZSSX^ 

^<^#i??g ( mm^'i&m 2%) zrm^-ti>ztizj:om 
^"y^'yyts^comm^mm-r^zt^^x-^h. ^a. 



msinX'^hj^^^ tfc. ^itXSJciyuT. 7Vf-yl.s 
= EfSiKe 7, 6 6(c;J±*r'J r^^:?>.s._^^^ 

T-i-tf ^ t A^d^mx'i^ ^.^u. m 1 <7)mMcommb mm 

i-zimi'ut^im^tLx^^h^.. RummLsi, S3i,z 
imitm. 7 0, 7 2mi^inx\^ h.mm 1 <r>nm<r)m 
mtmmx'hh. 

c 0 0 4 2 ] {mtm2) ±MiTnmi^^.m=rimm 
LxarcD^m^n^fc. mmmitmmiz, TNma% 

a^^(3K7'{A-LS I 5 2rl5'?ft(t, TN.la^ 
(C6 0Hz(7)S§ff^^<75^^ff-^^^;^^^ m2cO£fi«6 

1 <7)»^,ffits3gx-BssjL., ^mm^wfk^itxn^z: 

■ox i.mm-^mx'f>i z t ifit>t^i, . 

[0043] { m 3 (^mm(7ymm ) ^^mmc^mmn m 

•y ^ ( S T N ) WIkJ-<^^Mz:^%B^^mm Lfzi^^yjk 

•t. ^miommcommt. m6Rz/m7iz^.Tj:'j 
tc. ^mmmo. 7ij-*-r^.r&, ?SfB?^^iM«j6 
'5iii^H±miR:/m2comn<7)mwikmmx-hi,. t 

f-z. m 1 Rv^2ffmm6 3. e 1 ;*-7xs«t-s> 

i^S«6 3, 6 1{±, jgB^^6 4, eimi^tixl^ 

[0 0 44]SlO£«6l£0^ffiiciJ:, iafS]^6 7*« 
B^-^tiX\'^h. iBlS)^6 7<7)«f4<i^U'f 5 KiSlSj^ 

(^•yytt5C^tti?PSI-2 1 04) 6 6T'*)'? 2 
0 0- CT-2B$HJ!lSL, Sl<kL/cf^Oi|[${i6 0>um 

^ ^ymz^'yX'7\i:y9is.^9m^iix\M,, mi<r> 

l(il<75iBfS]M6 7$-5h'>'^2(6]J!igf 
J:-'T, El^^6 7cO?r®<3i3UT?SB^H^)-^5— ?4^fS] 

:^fS]{cKfS] Si+i>ct(zj:0 iSiSiM 6 7iz}6\^xyi-^ 

hn^k-^-n^i.zni^^^h Z t i}<X'^ h. L*> L , 
iSfSlM 6 7 iC«;^'>s— tf >- N-:? > 8 0 A^J^Bg S :h.T t ><irv ^ 

tzih. •^"^-t'■^^•^'>'8 0c7)Jf$^•Jg[st-^55t'yJr 

[004 5] m2<r>msL7 2cr)Bmi,zii^ mm^i 
wme 2tMmim.^eAtio<ic.m-hmi^in^mti 

0 (ommRifmrnmii . s 2 <^mmmm t wimx-h 

S. t^^•:J'i-8 0*«m$^^.;t:lglOS^g6 3^ 
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*J-5T. X'<-if>'\-:?>8 0<?)J|[$t;J:S7b'V^O<i 

3!iDSW!iiii-ri.xs5-i-tfJS-^«. ErsiSie 7,66 ccti 

[ 0 0 4 6 ] ?Sb^b6 5{i. iE<7)S*T^:^14 ( An ) Sr 

i*>- AnffitiO. 1 2 2T-S)I.. S/c. Sa^a^^^^Oiti 
L^TX^ .9 ii 2 4 0 ST'J) 0 . -Sa^BcOi^lK b* y 0. 
5Atm (p= (3 60/<9) xd) tC^^J:^lC^-f 7 

52r?ga^BC*50. e3-SM.%mnLXhh. Ken. ST 

3 tcii . ^ 2 (T^mmcomm t m^<^m^mi}m 'o^t>^ 

[0047] (IIM01J 3 ) I5I2S T;NigB^Ba^^4 zr 

«fflLTfeiTioii®?-^To/^. useful tisiaitc. st 

N^B^aTKlg^ F 7 -f L S I 5 2 0 Wt , P 
GHz tfO*iJ^*<7)^^ft-^^ ^-x.X. m2 <r>mWL 6 3 CO 

fflij*>^>t£Sj!3feT-EBjL, ^mm^mi^^xm^?:m^ 
T*3*). >^^-^/'<iS^y80<^^mzhyt'y;^tshi,z 
-C, *^aj{iSTN?gfBa^m^tctilffl^tgt'A^>l 

[ 0 0 4 8 ] liJLh, ^mm(^mmx'i±. r^'r^y-^h 

U ■•/ ;^|g|!)::fritc7)^BV^*4^^t'i:mi«-? h 'J y ^xm«} 
^B^iiv^ipKD-S. :r-f ^- K:*-!^ ( M I M ) <7>7Sfl/N-;f./P 
[0049] 

^^Lx:^^-^<^iiM^:iEmzmmx-^ ittti,z. 
:^^—^<r)^$i-^i,z»mx'tfh. ttz. x'^— y/N* 



^IBJS ( 7 b'v^^tf <i> ) ^. ^ i: A^'Sr < . ^« 

S«o;gv^?SB^B^^il2-f#Swi:**'T-#.i.. ^Tt:. (s!3?5 

[0050] mi. ^¥t^<r>m^Bm7mm<r)^'itf;m 

fi\.-^Xy^y^^mWJMz:^Wt^hfzi^. 

msz:^%^ztt^x^h. ttz. tiim'2im<7)Xdiz. m 
&i,zmm<7)ns.i:mftz x^—^^ ^i^y^mm-r^dz^w 

^n^ZtA^X'^h. 
[0051] 

ms.'zi^-rwmmx'h h . 

[@4 ] i^wimr>'^2<r>mi6.<ri^mzii^^^m.^WTm. 
wmmx-hi>. 

(126] *f&B^i0^3cO||«fi<^J^SItCfc{t5?gft^^ 

3 0.65 ?g#B ( m.^m^^^ ) 
3 1 isi^ii k'm2(r>wsm) 

3 2 iSlSl^ (mi<OS«) 
3 3 itji^^i (^2<0S^ffiy) 

3 4 m%i^{'^\<nmm) 

3 5.61 m2c7)S^ 

3 6. 6 3 mi<7)mwi 

3 7, 3 8 

4 2 hyy'JX^^ (TFT) 

4 3,80 X-^— t/N*:? >- (SfefflS&ffi/l ) 

5 1.68 

5 2 K7'f^<-LSI 

6 2 

6 4 ^7^Ss 

6 6, 6 7 ISffillK 

6 9. 7 1, {2tail« 



70. 72 m^m 
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6 1 jB2(0^tti 
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6 3 asiosfic 

6 S ffitt 



6 6. 6 7 C/fi3« 

7 0 . 7 2 mytiA 

8 0 9'/t^^> 
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